Induction of protein phosphorylation, protein synthesis, immediate-early-gene expression and cellular proliferation by intracellular pH modulation. Implications for the role of hydrogen ions in signal transduction.
In Syrian hamster embryo cells, intracellular acidification (but not alkalization) results in proliferation, immediate-early-gene expression and tyrosine phosphorylation. In addition, both intracellular acidification and alkalization result in serine/threonine phosphorylation and de novo protein synthesis of specific proteins. Calcium is not mobilized in response to either intracellular alkalization or acidification. Neither intracellular acidification nor alkalization altered the serum proliferative signal while intracellular alkalization (but not acidification) reduced the epidermal-growth-factor-induced proliferative signal, tyrosine phosphorylation and immediate-early-gene expression. Finally, intracellular acidification (but not alkalization) could induce immediate-early-gene expression in cells growing in the presence of serum, indicating that the pH signalling pathway is not down modulated by the serum signalling pathway. These results, while indirect, indicate that hydrogen ions may play an important role in mitogen-signal transduction in Syrian hamster embryo cells.